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???1  ???1, 2  ???1  ???3 
(1. ????????????  ??  453007; 2. ????????????  ??  453003;  
3. ????????????  ??  430072) 
??    ?? RAPD? ISSR????????, ????????????? 30???????
???? 11? RAPD??????? DNA????, ??? 101??????????????
?, ????? 100?3000bp??, ??????? 63?, ??????? 62.38%; ??????
?? 0.1049?0.3417??, ??? 0.1742?? 10? ISSR?????? 88???, ???????
61?, ??????? 69.32%; ???????? 0.1088?0.3847??, ??? 0.1907?????, 
?????????????????????????????, ????????????? 
???    ???, ?????, RAPD, ISSR 
?????    Q346 
??? (Squaliobarbus curriculus Richardson)?
???, ??, ?????, ????, ?????
?????(???, 1964)?????????, ??
??, ????????, ??????, ????, 
???, ??????????????????, 
??????????????????, ????
?????????????????????(Fu et 
al, 2003; ????, 2006; ????, 2006; ????, 
2005), ????????????????????
????????????????????? 
RAPD(Random Amplified Polymorphic DNA)?
??? PCR ??????????, ??????
??????????????, ????????
????? , ???????, ????????, 
???????????????????????
?????????? ISSR(Inter-Simple Sequence 
Repeat)?? SSR(Simple Sequence Repeat)?????
???????????????????????
????????? DNA?????? RAPD??, 
ISSR ???????????, ????????
???(Qian et al, 2001, Luis et al, 2001), ????
???????????????????????
????????(???? , 2005; ??? , 2006; 
Maltagliati et al, 2006; Liu et al, 2006)?????
RAPD ? ISSR ??, ?????????????
?????????? , ???????????
?, ?????????????????????
??? 
1  ????? 
1.1  ?? 
??????(Squaliobarbus curriculus)? 2006
? 8 ????????????????????
?????????, ? 30?, ?????????
?, ??????????, −70?????? 
1.2  ??? DNA?????? 
? 0.5g ??????? DNA, ????
Sambrook ?(1995), ????????? DNA ?
158 ?   ?   ?   ?   ? 39 ? 
0.8%???????????? , ???????
?????????, ????? 30ng/µl, 4???
??? 
1.3  RAPD???????? 
RAPD ?????????????????
? , ?? S ???????(S101?S120, S1101?
S1120)?PCR????????????? 25 µl, ?
? 10?Taq Buffer (Mg2+ free) 2.5 µl, 25mmol/L Mg2+ 
2.0 µl, 10mmol/L dNTPs 0.5 µl, 10 µmol/L Primer 1 µl, 
5U/µl Taq ? 0.2 µl, 30ng/ µl ?? DNA 1 µl??
Biometra PCR?????, ????95???? 5min, 
??? 94??? 30s, 36??? 45s, 72??? 90s?
? 38 ???, ?? 72???? 10min, 4?????
???????????????? 1.5%????
???, 0.5 µg/ml?????????? 12 µl, ??
????? 2 µl, ???? 10 µl?? ChampGel-1000
?????????????????? 
1.4  ISSR 扩增及其产物检测 
ISSR ??(ISSR-1?ISSR-77)????????
???????? 30ng/µl ??? DNA ? 1.5µl ?, 
ISSR-PCR??????? RAPD-PCR??????
???????? 95???? 5min, ???? PCR
??, ? 94??? 45s, 52??? 40s, 72??? 90s, 
? 38 ???; ????? 72???? 7min, 4??
?????????????????????
RAPD??????? 
1.5  ???? 
RAPD ? ISSR ??????, ???????
?????????????????????(?
??, 2001)??????? 1, ?????? 0, ??
RAPD ? ISSR ??????, ?????????
??? 
(1) ???????P = ?????/?????
100%? 
(2) ????????(Nei, 1978)?Sxy = 2Nxy/(Nx 
+ Ny)?Nx? Ny???? x? y????? DNA??
??????, Nxy? x?y ???????????
?????????? D = 1?S, S???????
???????????????????????
? TFPGA????? 
2  ?? 
2.1  RAPD?????? 
? 40 ? RAPD ?????, ????????
???????????? 11???, ? 30???
??????? DNA????, ???? 1????
? 101???, ????? 100?3000bp?????
?????????? 7?11 ??, ???????
???????? 9.2????????? 63?, ?
?????? 62.38%?????????? 0.1049?
0.3417, ??? 0.1742?? 1??? S112? S1107?
????? 
 
表 1  筛选出的 RAPD 引物序列及扩增结果 
Tab.1  Sequence of RAPD primers elected and the amplification results 
?? ?? 5′?3′ ???? ????? ??????(%) 
S103 AGACGTCCAC 8 5 62.50 
S104 GGAAGTCGCC 8 4 50.00 
S107 CTGCATCGTG 9 5 55.56 
S112 ACGCGCATGT 7 6 85.71 
S115 AATGGCGCAG 11 8 72.73 
S118 GAATCGGCCA 11 7 63.64 
S1104 GAGGGACCTC 9 6 66.67 
S1107 AACCGCGGCA 11 9 81.82 
S1109 TGCCGGTTCA 10 6 60.00 
S1114 TGGTTGCGGA 9 6 66.67 
S1116 TGGCGGTTTG 8 3 37.50 
??  101 63 62.38 
 
2? ????: ????????(Squaliobarbus curriculus)?????? RAPD? ISSR?? 159 
 
 
? 1  ?? S112(?)? S1107(?)? RAPD???? 
Fig.1  The amplification patterns of primer S112 and S1107 
M???????(GeneRulerTM 100bp DNA Ladder Plus), 1?30?????? 
 
2.2  ISSR?????? 
77? ISSR??? 40??????????, ?
????? 10 ????????????????
?????? DNA ?????????? 2???
?? 88???, ????? 100?3000bp??, ??
?????? 61 ?, ??????? 69.32%???
????????? 5?11???, ???????
8.8??????????? 0.1088?0.3847, ???
0.1907?? 2??? ISSR74? ISSR63?????? 
 
表 2  筛选出的 ISSR 引物序列及扩增结果 
Tab.2  Sequence of ISSR primers elected and the amplification 
results 
?? ?? 5′?3′ ???? ?? ??? 
???? 
??(%) 
ISSR-33 (AG)8AT 10 7 70.00 
ISSR-58 (AG)8GA 11 7 63.64 
ISSR-59 (AG)8GC 10 6 60.00 
ISSR-61 (AG)8GT 8 5 62.50 
ISSR-62 (AG)8CA 9 6 66.67 
ISSR-63 (AG)8CT 11 10 90.91 
ISSR-64 (AG)8CG 8 6 75.00 
ISSR-65 (AG)8CC 9 5 55.56 
ISSR-74 (ACTG)4 5 4 80.00 
ISSR-75 (AGTG)4 7 5 71.43 
??  88 61 69.32 
 
3  ?? 
?? RAPD? ISSR????????????
????, ??????????????, ???
???????????????????, ???
?????????? RAPD? ISSR??????
??? 62.38%? 69.32%, ??????????
0.1742? 0.1907?? 3????, ???????, ?
???????????????????????
???????????????????????
????????, ??????????????
????????, ??????????????
??????, ????????????????
???????????????????????, 
????? 750km2, ??????????, ???
?, ???????????, ??????????
??????????????????, ????
?, ???????????, ??????????
??????????????????????, 
?????????, ??????????, ??
???????????????? 
???? ISSR ??????????????
?????? RAPD ????????? RAPD ?
????????????????????, ISSR
? RAPD ??????????????????, 
???????????????? , ?????
???????????????????????
???????????? , ?????????
??????????????????????
??????????????? 
160 ?   ?   ?   ?   ? 39 ? 
 
 
? 2  ?? ISSR-74(?)? ISSR-63(?)? ISSR???? 
Fig.2  The amplification patterns of primer ISSR-74 and ISSR-63 
M???????(GeneRulerTM 100bp DNA Ladder Plus), 1?30?????? 
 
表 3  不同鱼类遗传多样性研究结果比较 
Tab.3  Comparison in genetic diversity of different fishes 
??????(%) 
                     
?????? 
                        ? ? ??? 
RAPD ISSR RAPD ISSR 
? ? 
??(Paralichthys olivaceus) ???? 59.09 68.94 0.17427 0.19996 ????, 2006 
???(Pseudosciaena polyactis) ???? ? 65.63 ? 0.2187 ????, 2005 
??(Pagrosomus major) ??? ? ? 0.1056 ? ????, 2004 
 ???? ? ? 0.1151 ?  
 ??? ? ? 0.1350 ?  
??(Coilia ectenes) ??? 58.25 68.18 0.1309 0.1467 ???, 2006 
 ??? 49.02 57.58 0.1195 0.1296  
 ??? 65.74 61.19 0.1454 0.1169  
???(Myxocyprinus ???? ? ? 0.0726 ? ????, 2003 
asiaticus) ???? ? ? 0.0687 ?  
? (Tinca tinca) ????? 24.00 ? 0.1033 ? ????, 2006 
 ?? 73?? 22.67 ? 0.0965 ?  
 ?? 18.42 ? 0.0691 ?  
??(Pelteobagrus fulvidraco) ??? 18.4 ? 0.0667 ? ????, 2006 
????(Pelteobagrus eupogon) ??? 27.0 ? 0.0938 ? ????, 2006 
???(Squaliobarbus curriculus) ????? 62.38 69.32 0.1742 0.1907 ?? 
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GENETIC DIVERSITY IN RAPD AND ISSR ON SQUALIOBARBUS CURRICULUS IN 
DANJIANGKOU RESERVOIR 
YANG Tai-You1,  GUAN Jian-Yi1, 2 ,  CHEN Hong-Xi1,  WANG Ya-Ping3 
(1. College of Life Sciences, Henan Normal University, Xinxiang, 453007; 2. Department of Life Science and Technology, Xinxiang 
Medical University, Xinxiang, 453003; 3. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, 430072) 
Abstract    Two types of molecular markers, Randomly Amplified Polymorphic DNA (RAPD) and Inter-Simple Se-
quence Repeat (ISSR) were used to detect the genetic diversities among 30 wild individuals of Squaliobarbus curriculus 
collected from Danjiangkou Reservoir, Hubei of China in August 2006. Using 11 RAPD primers screened from 40primers, 
a total of 101 reproducible and stable bands, ranging from 100 to 3000bp, were amplified from 30 individuals. 63 of 101 
loci detected were polymorphic, of which polymorphic loci took 62.38%. Genetic distance among the individuals was from 
0.1049 to 0.3417, averaged at 0.1742. Using 10 ISSR primers selected from 77 primers, 88 reproducible and stable bands 
were observed, ranging from 100 to 3000bp, and 69.32% of them were polymorphic. The genetic distance among the indi-
viduals was from 0.1088 to 0.3847, in average of 0.1907. These results show that the genetic diversification of S. curricu-
lus in the reservoir was high. 
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